Flynn 413 the rest. I think that Picture Arrangement presents a problem of almost the same magnitude as Similarities, but I do not know how to solve it. I solve what I can and invite others to come forward to finish the job.
Would these adjustments not impose a new obligation on me, namely, to explain the causes of the large gains on subtests other than Similarities? No, because that obligation was already there: Gains on these subtests are so large as to cry out for explanation. I can offer something: (a) Object Assembly and Block Design also involve taking nonconcrete problems seriously, (b) Picture Arrangement is affected by the fact that we have gone from a verbal to a visual world, (c) Coding, which measures speed of information processing, reflects the pace of the modern world, which bombards us with far more information to assimilate. Blah, blah, blah. These are the kind of "explanations" I loathe: Generalities that do not really link cognitive change to the specifics of test content. Kaufman (2010) comments on preschoolers. I suspect their gains are different from those of schoolchildren and adults. We have gone from innocent play with infants to a crusade to foster cognitive development almost insane in its intensity. But I cannot yet make a connection between what we do and the content of infant tests.
Why He Is Probably Wrong-Part 1
Some of Kaufman's (2010) points are obviated by the way in which IQ gains were measured. He notes problems at ages 5 to 6 years and 15 to 16 years. Almost all the WISC to WISC-R gains were measured by samples of children aged 8 to 13 years. I did an exhaustive study of WISC to WISC-R gains by age: There was virtually no difference between ages 7 and 15 years (Flynn, 1984a) . As for the order of taking the subtests point, the counterbalanced design obviates this if the subtest order was the same for the standardization samples as it is in the administrative manuals. If not, The Psychological Corporation has better look for a long sword to fall on. It would mean that the test fatigue factor altered the norms from subtest to subtest in a way that made them inappropriate for scoring the test as administered in the field-that is, fatigue lowered the average standardization performance on some subtests in a way that would give the average child in the field a score advantage. If this sin was indeed committed, send me the two orders of administration, and I will do a rank order correlation between shifts of administrative order and magnitudes of gain. Note: For details, see Table A2 in the appendix.
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Journal of Psychoeducational Assessment 28 (5) I discussed Kaufman's "more helpful directions" point 25 years ago. It poses a problem for the usual method of measuring IQ gains, namely, the counterbalanced design. This is supposed to obviate practice effects (PEs) by giving half the subjects one test of a pair first, then giving the other half the other test first. However, When the WISC is administered first, the subject goes to the WISC-R with the sole benefit of having taken a test very similar in content; but when the WISC-R is administered first, the subject goes to the WISC with that benefit plus having received "coaching" by the examiner as well, a benefit not envisaged when the WISC was normed . . . a differential practice effect would inflate half of the WISC scores and therefore, at least part of the lesser difficulty of the WISC would be an artifact of the research design. (Flynn, 1985, p. 238) At the time, I was not interested in subtests but only in whether including counterbalanced studies would inflate my estimates when I calculated WISC to WISC-R Full Scale IQ gains. Those who wish to see what reassured me can consult Table A1 in the appendix (available online). Kaufman (2010) believes that the advice-given factor did nothing or little to inflate estimates of gain on most subtests but substantially inflated values on Picture Arrangement, Comprehension, and Similarities. Fortunately, there are six studies that give WISC and WISC-R scores both for subjects who took the WISC first and for those who took the WISC-R first. If he is correct, going from the WISC to WISC-R should only show normal PEs, whereas going from the WISC-R to the WISC should show normal PEs plus the inflationary effects described above.
Digression on Method
It might seem that analyzing these data would be simple: Just compare the WISC scores when it was taken first with the WISC-R scores when the latter was taken first (no problem of PEs at all). However, this assumes that the two groups of subjects in question were of equal ability, and that is not the case in any of the six studies. In one, the WISC-first group was superior, and in the other five, the WISC-R-first group was superior. With small numbers, random assignment does not equalize, although to be fair, some studies just assigned a sequence of referrals to one group and then assigned the next lot of referrals to the other. To illustrate the point, in Larrabee and Holyroyd (1976) , those who took the WISC first scored 133.80 on the Verbal, and those who took the WISC-R first scored only 117.90. Estimates of IQ gains subtract the WISC-R from the WISC score. No one thinks the gain was almost . The WISC-first group was clearly brighter.
Brightness gaps also obviate another simple method: Just subtract WISC-first from WISC-second scores, and subtract WISC-R-first from WISC-R-second scores, and then see which is larger. Again, in both cases, this is to compare the scores of more bright with less bright. Using Larabee and Holyroyd's (1976) Verbal data again, the first calculations runs: WISC bright took it first and got 133.80, whereas WISC dull took it second and got only 128.60: odd that PEs were negative! The second calculation: WISC-R dull took it first and got 117.90, whereas WISC-R bright took it second and got 125.50. A verbal PE of 7.60 points (125.50 − 117.90) is unheard of.
The solution is to eschew dicing and splicing the two groups (that was what led to our present financial crisis). Rather, I will assume the following:
We can then compare the gains as measured by the two groups. If Kaufman (2010) is correct, omitting the extra PE benefit (enjoyed by the half who took the WISC second) will be apparent. That is, having in fact got the extra Kaufman benefit, going from the WISC-R to the WISC will inflate the estimate of gains. Subtracting the WISC to WISC-R estimate from the WISC-R to WISC estimate will reveal the magnitude of the missing benefit. To do this, we need two things.
First, predictions of how much the Kaufman benefit would affect the results. Let us assume that going from the WISC-R to the WISC inflated scores by 10 points on the three subtests supposed to be susceptible. Less than that would bias estimates of gains on these subtests by less than 5 points (remember half the subjects take the WISC first and are OK and adding them in cuts the bias in half). The effects of this assumption: Because two of the susceptible subtests are Verbal (Comprehension and Similarities), the Kaufman benefit will inflate the WISC-R to WISC estimate by 4 points (10 + 10 = 20 points divided by 5 subtests); because only one of the susceptible subtests is Performance (Picture Arrangement), the inflation will be 2 points; and the inflation for Full Scale IQ will be 3 points (average of the two).
Second, estimates of the relevant normal PEs. I have adapted values from Kaufman (2003) . The medians of his WISC PEs are Verbal 3.15, Performance 11.15, and Full Scale 7.65. The average interval between the two administrations is 3.5 weeks. Our six studies give an average of 3.25 weeks with two outliers: Munford (1978) administered both tests on the same day; Larrabee and Holyroyd (1976) show the only interval longer than a month, namely, 10 weeks (see Table 2 for details).
However, Kaufman is giving the normal PEs from taking the same WISC test on two occasions. The contents of the WISC and WISC-R are not identical: 76% of the items are the same, 5% are substantially the same, and 19% are new (Davis, 1977) . Jensen (1980) says that taking two closely related tests from the same family gives PEs that approach, but do not equal, the case of identical tests. Therefore, I have multiplied Kaufman's values by 0.67 and rounded off. That gives normal PEs for the WISC/WISC-R combination of Verbal 2, Performance 7, and Full Scale 5. Table 2 analyzes the six studies that give WISC and WISC-R scores both for subjects who took the WISC first and for those who took the WISC-R first. Davis (1977) gives results for Full Scale IQ only. Munford (1978) does not present his Verbal scores, but these can be derived by positing what scores, in combination with his Performance scores, would give his Full Scale IQ scores.
Back to the Data
The predictions I describe as "Kaufman predictions" are falsified in every instance. I argued that if he were correct, allowing for only normal PEs when going from the WISC-R to the WISC would be revealed as mistaken. The missing inflationary effect of taking the WISC-R first should register-register in the form of positive values when the WISC-first estimates are subtracted from the WISC-R-first estimates. For Full Scale IQ, the prediction is falsified by four of the six studies, for Verbal IQ by four of five, and for Performance IQ by four of five.
Summaries A and B at the bottom of Table 2 average the results and show small negative values as opposed to the larger ("Kaufman-predicted") positive values. Summary B adjusts A by translating all WISC-R scores into the proper metric. The WISC was normed on Whites only and the WISC-R on all races, so WISC-R scores have to be converted into ones normed on the White members of the WISC-R standardization sample (Flynn, 1985) . Translation makes a big difference in calculating IQ gains but only tiny differences when comparing the results of going from WISC-R to WISC rather than from WISC to WISC-R. I need not be told that only a fanatic would have calculated these minute adjustments.
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The Truth This is not the end. Negative values (even small ones) make no sense. I am not claiming that going from the WISC to WISC-R yields a larger PE than going from the WISC-R to the WISC. The key lies in the normal PEs assumed: If these are too large, they will distort the comparison. This is because the WISC-R (with its lower scores) is the second test in the first group and, therefore, the one whose scores are being reduced because of PEs; whereas the WISC (with its higher scores) is the second test in the second group and, therefore, it becomes the one whose scores are being reduced. The first distortion inflates the gains of the first group, and the second distortion deflates the gains of the second group. Try it out if you wish using Table 2 . For example, assume the normal Verbal PE is zero rather than 2 points. When you correct this "mistake," the gain for the WISC to WISC-R group falls two points (from 10.60 to 8.60) and the gain from WISC-R to WISC rises two points (from 8.70 to 10.70). If you want it as a formula, let x stand for the too-generous allowance for PE:
G1 clearly gives as estimate inflated by x. G2 clearly gives an estimate deflated by x. So the shift from G2 to G1 caused by x is 2x. Eliminating x will redress the balance by 2x.
That is why lowering the ("too-high") PE by 2 points gave a shift of 4 points (2 + 2) in favor of the WISC-R to WISC group over the WISC to WISC-R group. With this 2 to 1 ratio, if our Table 2C Full Scale: (1) −1.64 (in B) implies that allowance for PE was too high by 0.82; (2) (5) estimate of normal Verbal PEs were too high by 0.325 points, this would give a negative value of 0.650 when we compare the WISC-R with WISC and the WISC with WISC-R. That is of course the value in Summary B. So now we know how to eliminate the senseless negative values by lowering the relevant PE. As the calculations below Summary C show, all we need do is lower: the Full Scale PE by 0.82 to give 4.18 (rather than 5); the Verbal PE by 0.325 to give 1.675 (rather than 2); the Performance PE by 1.07 to give 5.93 (rather than 7).
The new values average at 53% of Kaufman's values for PEs when subjects take identical tests rather than two highly similar tests (as in this case). The percentages show hardly any variation from Full Scale to Verbal to Performance. How elegant! If beauty is truth, we have truth staring us in the face. There is no indication here that using WISC and WISC-R data inflated estimates of gains on Comprehension, Picture Arrangement, and Similarities.
Those who may have been asking why adjust for normal PEs at all, now have their answer. Just as overestimating normal PE inflates WISC to WISC-R at the expense of WISC-R to WISC, so underestimating normal PE inflates WISC-R to WISC at the expense of WISC to WISC-R. You can hardly underestimate normal PEs more than by putting them at zero. You can, of course, challenge even my reduced values for normal PEs and thus create a PE advantage for WISC-R to WISC. But you will be arguing for the implausible. For example, no one could take the Verbal value below one point. This reduces it by another 0.675, which gives an extra PE of 1.35. Because a Verbal inflation of 4 points is needed for a one-way subtest inflation of 10 points, this gives a one-way subtest inflation of 3.4 points (1.35/4 × 10). When cut in half by adding the WISC to WISC-R scores, the three subtests would be inflated by 1.7 points. This would not change the overall pattern of subtest gains significantly.
I could find nothing in the literature about normal PEs for combinations that are not suspect, such as taking the WISC-R and then the WISC-III or taking the WISC-III and then the WISC-IV. But now we can calculate these from any study that gives score differences both for Why He Is Probably Wrong-Part 2 Kaufman (2010) limits his thesis to estimates from the WISC to WISC-R. Therefore, let us compare values from the WISC to WISC-R combination with those from the next combination of the WISC-R to Wechsler Intelligence Scale for Children-Third Edition (WISC-III). I will argue that adjusting values for "inflation" in the earlier period creates serious problems.
Given that the periods covered vary in length, the appropriate comparisons are not of points gained but of the rates of gain. Because the period between the WISC and WISC-R was 24.5 years, while the period between the WISC-R to WISC-III was 17 years, I multiply the score gains in the second period by 1.44 to equate them with the first (24.5/17 = 1.44). This yields comparisons of rates of gain. Table 3 shows that the average rate of the subtests Kaufman thinks exempt from inflation was higher in the WISC to WISC-R period, whereas the average rate of the three subtests Kauffman thinks were inflated was lower. Within the latter group, Comprehension and Similarities were higher, but the rate of Picture Arrangement was much lower. If you adjust all of their rates of gain during the WISC to WISC-R period downward by 5 points to compensate for "inflation," you get oddities. The three tests collectively now leap almost 6 points from the earlier to the later period. The prorated gain for Picture Arrangement leaps from a negative value to 13.68 points. The clear falsification of Kaufman about Picture Arrangement is telling. His case (that going from WISC-R to WISC inflated WISC scores) on that subtest is virtually identical to the cases he makes for Comprehension and Similarities. I see no need for a reappraisal of my estimates of differential gains on the WISC subtests.
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Raven's and Puzzles Kaufman (2010, 382-398) says, Matrices-type items were totally unknown to children or adults of yesteryear, and remained pretty atypical for years. Over time, however, this item type has become more familiar . . . go to any major bookstore chain, or visit popular websites, and you can easily find entire puzzle books or pages of abstract matrix analogies. It is, therefore, difficult to evaluate gains on matrices tasks without correcting these gains for time-of-measurement effects.
The key question is not whether you can find puzzles akin to Raven's, but whether these are any more prominent than puzzles akin to the content of other IQ tests. If Raven's puzzles are of average (or below average) prominence, then the fact that Raven's gains are so much larger than those of other tests is not a product of puzzles. I went to several local bookstores. There were whole books devoted to Picture Completion, Information, and Vocabulary (crosswords) but none to Raven's. I surfed the web and found that what are called "matrices puzzles" are often actually mathematical puzzles, logic puzzles, or the silly Sudoku puzzles. There were genuine Raven's-style items in some omnibus puzzle books: the popular Mammoth Book of Quick Puzzles (Haselbauer, 2009 ) had 6% (sequence continuation, shape up, odd one out). The only book I could find that was predominantly Raven's type was Mensa Boost Your IQ (Mensa, 2006) .
Even if the comparative magnitude of Raven's gains is not affected by puzzles, there is no doubt that puzzles contribute to people's overall test sophistication, and Raven's would be affected like any other IQ test. I will use Raven's to estimate the role of test sophistication in IQ gains.
First, society does not produce people who invent IQ tests until a certain state of mind evolves. We had to wait until 1936 for Dr. John C. Raven to invent Raven's Progressive Matrices. His son tells me his dad was sitting at the kitchen table manipulating snowflake patterns. His grandfather in 1900 would not have thought of doing such a thing. Society does not alter its amusements Journal of Psychoeducational Assessment 28 (5) except in response to a change in people's psychology. Matrices puzzles did not spring into existence out of nothing. A shift that freed logic to deal with abstractions made "Raven's type" items more congenial. Even if the line of causality ran from new habit of mind to puzzles to better Raven's scores, the new habit of mind would be the root cause. However, no one would be so simplistic. The line of causality runs (a) from new habit of mind, (b) to direct effects on Raven's scores and direct effects on puzzle scores, (c) to reciprocal causation between puzzle exposure and actually taking Raven's exposure, both of which would boost test sophistication and thus tend to inflate one another. The causal problem is how to weight the following three factors: direct effect of new habit on Raven's and puzzle scores, effect of test sophistication on puzzles, and effect of test sophistication on Raven's. No one will ever disentangle these three factors. But we can evaluate the likely importance of the third by setting out the conditions under which test sophistication would have maximum impact on Raven's and estimating what that maximum impact would be. This involves the kind of timeline thinking that Kaufman desires.
Note that test sophistication differs from PEs (the results of taking an identical test twice within a short period). Jensen (1980) puts its cumulative effect at about 5 to 6 points. It shows the following pattern: When naive subjects take a series of mental tests over a period of years, they make big gains from the first to the second testing, small gains from the second to the third, and then increments tail off. Let us use the higher value of 6 points. To get a test sophistication effect of 6 points, we must assume perfect timing nation by nation. That is, when we compare two cohorts to measure IQ gains, we must assume that prior to the birth of the first cohort no one had been exposed to puzzles (or tests), and by the time of testing of the second cohort, everyone had.
Dutch 18-year-olds gained 21.10 points on Raven's between 1952 and 1982 (Flynn, 1987) . The first cohort was born in 1944, so tests and puzzles had to be introduced after that date and had to reach saturation point by say 1980. If so, test sophistication would reduce 21.10 points to 15.10. The French gained 25 points between 1949 and 1975 (Flynn, 1987 , British adults gained 27 points between 1942 and 1992 (Flynn, 1998) , and Argentines gained 22 points between 1964 and 1998 (Flynn & Rossi-Casa, 2010) . Even with perfect timing, nation by nation, we have residual gains ranging from 15.10 to 21 points, covering periods of 26 to 50 years. That is enough to merit special explanation. Daley, Whaley, Sigman, Espinosa, and Neumann (2003) have recently found massive Raven's gains in rural Kenya. The obvious explanation is the expansion of formal schooling. If local bookstores (what bookstores?) are selling the students puzzle books, that would be a complication.
I believe that test sophistication accounts for less than 25% of Raven's gains. Even if we assigned it 10 points, and for some reason posited that all other IQ tests only gained 5, the Raven's gains would be worthy of special explanation. I will not spend the years needed to check out the introduction and saturation point of puzzles around the world.
Anticipating the WISC-V
Sooner or later, everyone will have put on a pair of scientific spectacles, and this factor will have exhausted its causal potency. Gains on tests of fluid intelligence have ended in Scandinavia (Flynn, 2009b) . Recent Raven's gains are in the developing world. What about future trends on Similarities as compared with the other Wechsler subtests?
Appendix Table A5 compares what amount to rates of gain over the three WISC periods and uses past trends to predict gains for the WISC-IV to WISC-V period, assuming the WISC-V is normed in 2012. I will divide the subtests into three groups.
Basic subtests that measure skills children needed to cope with school even in 1900. I assume their slow rate of gain will persist. Modern world subtests, whose gains are driven by facets of the modern world independent of the spread of scientific spectacles: partially in the case of Picture Completion and Block Design, wholly for Comprehension and Coding. The average of the predicted Flynn 421 gains for these four subtests comes to 0.685 (Standard Score points). The spectacles subtest, Similarities, has been in decline throughout the WISC era, and I predict a modest gain of only 0.39 standard score points. Similarities will lose its place as flagship and voyage henceforth as an ordinary member of the fleet.
The decline of both Raven's and Similarities gains signals the end of an era when the spread of scientific spectacle was the dominant proximate cause of IQ gains. The end of an era does not mean, of course, that it never existed. But from now on, other aspects of the modern world must take up the burden of fueling gains.
The Strange Case of Vocabulary
Comparing WISC and WAIS trends reveals a growing gap between the active vocabularies of U.S. adults and schoolchildren. This was unanticipated. The vocabulary gains of adults should transfer to their children by parent-child interaction. A parent-child gap on Information and Arithmetic subtests differences seemed more plausible. During the second half of the 20th century, American adults have embraced tertiary education, and years of schooling have increased. The tertiary education gains of adults on Information and Arithmetic would transfer but less efficiently, because they are less prominent in informal parent-child interaction. Interaction is not entirely absent, for example, parents help their children with homework. Nonetheless, children might need to go on to tertiary education themselves to fully benefit. Therefore, there would be a small but detectable gap between adult and child gains on those two subtests.
Appendix Table A4 details subtest gains on both the WISC and the WAIS. The object was to compare child and adult gains over much the same periods. Therefore, the beginning and ending dates of the WISC periods and WAIS periods were averaged. The only complication was posed by the final periods of gains. Here the WISC gains represent 12.75 years, and the WAIS gains only 11 years. Therefore, I multiplied WAIS gains by 12.75/11 to get values comparable with the WISC. Table 4 summarizes Table A4 . It ranks the Wechsler subtests running from where adult gains are larger than child gains to the reverse. Most differences make sense.
Subtest Comparisons
Four subtests measure abilities that school may emphasize more than the world of work. These show larger gains for schoolchildren than adults over the 54 years. Coding which measures processing speed shows a small child surplus of 1.85 points (18.00 − 16.15). Similarities trends show (Genovese, 2002) . The world of work has moved too, but not quite so far. I suspect that these analytic skills do not fully transfer from child to adult because they are partially a response to specific demands that school makes more often than most work. There is a difference in favor of children over adults on Picture Completion, but it is negligible. Then there are two subtests I thought would show moderate gains in favor of adults. The greater exposure of adults to tertiary education has expanded their store of general information, and some fraction of this would not be transferred from parent to child. Information shows an adult gain surplus of 6.25 points (8.40 − 2.15), larger than expected. Arithmetic shows little gain for anyone: The adult gain over the whole 54.25 years is 3.5 points as compared with a child gain of 2.3 points. This may seem to contradict the Nation's Report Card (U.S. Department of Education, Institute of Education Sciences, & National Center for Educational Statistics, 2003) that measures mathematical skills over time in children. However, Report Card gains fade away when student face subjects such as Algebra and Geometry that require reasoning rather than mere grasp of the mechanics of calculations (Flynn, 2009b) . The last half-century has not enhanced the ability of schoolchildren to reason mathematically. U.S. universities are equally helpless to produce graduates better than the university-deprived adults of the past.
I had no expectations about Comprehension. It has items such as why streets are usually numbered in consecutive order. It shows a small adult surplus, that is, 2.80 points (13.80 − 11.00). Our society may have enhanced the understanding needed in everyday life better for adults than for children.
Finally, contrary to all expectations, the Vocabulary subtest shows adult gains of 17.80 points and child gains of 4.40 points: a huge adult advantage of 13.40 points. What seems odd is not so much the size of the adult gain, given the spread of tertiary education among adults, but how they can have transferred so little of it to the children they communicate with constantly. The Vocabulary subtest does not measure specialized vocabulary but the language of everyday life. Figure 1 simulates vocabulary gains for "parents" and their own school-age "children." The match is good in that WAIS samples were tested only 4 to 6 years after WISC samples. Because the WISC children were aged 6 to 16 years, their actual parents would have been 23 to 71 years old. The WAIS comparison sample of 1978 was aged 35 to 44, a somewhat younger age range than the target ages. The later WAIS comparison samples included all adult ages so the match is excellent. Figure 1 puts the initial "Vocabulary IQ" of both parents and their children in 1947 at 100. As the percentage of Americans 25 years and older with at least 1 year of tertiary education rises, from 12.1% in 1947 to 52.0% in 2002, parents gain at an average rate of 0.324 IQ points per year. As we already know, the children lag behind at a rate of 0.081 points per year. The case for greater exposure to tertiary education looks very strong indeed. However, there is a way of measuring its direct impact on Vocabulary: comparing those aged 16 to 17 years and those 20 to 24 years from the WAIS standardizations samples. The former are almost entirely a pretertiary group, and the latter are either about to graduate or recent graduates.
Vocabulary
Table 5 divides these cohorts by IQ level. Leaving the mentally retarded aside as too few to affect population trends, it singles out those at an average Full Scale IQ of 79 as a group that expanded tertiary education would leave largely untouched. It averages the results for those with IQs from 121 to 146 as a group among whom the percentage in tertiary education would have increased. At about the end of the 54-year period, the tertiary-influenced scores show a Vocabulary gain (from ages 16-17 to ages 20-24) larger than that of the non-tertiary influenced: Their exposure to tertiary education seems to have given them a bonus equivalent to 3.100 IQ points. However, we are interested in how much that bonus increased over the period and therefore must deduct where it stood in about 1953. With that deduction (0.325), the expansion of tertiary education raised adult "Vocabulary IQ" by 2.775 points.
Thus far, we have ignored the difference between cross-sectional and longitudinal data. The WAIS data compare 20-to 24-year-olds with 16-to 17-year-olds who were their contemporaries not 85). This is the Full Scale IQ of someone who performs 1 SD below the median on every subtest: I assume that the Vocabulary performance is a typical rather than below-average performance. This also explains the values of 121 and 146. Source: Wechsler, 1955, pp. 101-103; Wechsler, 1981, pp. 142-144; Wechsler, 1997, pp. 181-184; Wechsler, 2008, pp. 206-208. 
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Journal of Psychoeducational Assessment 28 (5) and not with themselves as 17-year-olds some 5 years earlier. During those 5 years, the vocabularies of 17-year-olds might have expanded, so we would have an underestimate of the personal gain from tertiary education. Table 5 assumes that the 5 years in question were typical of the whole 52.5-year period and compensates by an extra 1.62 points. This raises the total benefit from tertiary education to almost 4.4 points, which makes tertiary education responsible for 26% of the total gain (4.4/17 = 0.26) . This is a rough estimate. Other factors may have differentiated high-IQ and low-IQ Americans progressively over the past 50 years, such as incarceration rates and addiction. On the other hand, tertiary education has played an indirect role. Its expansion was a prerequisite for a new world of work in which far more people filled vocabulary-demanding jobs as professionals, managers, and technicians. Still, direct credit for the larger part of adult vocabulary gains must go to the work years rather than to the college years.
Active Versus Passive Vocabulary
The General Social Survey (GSS; 2009) administered a vocabulary test to a representative sample of English-speaking adult Americans from 1978 through 2006. These correspond to the years in which the WAIS-R and WAIS-IV standardization samples were tested. Table 6 presents the 1978 and 2006 curves on the GSS Vocabulary test at four performance levels and compares these in terms of their distance above or below the mean. Averaging the four comparisons shows that the 2006 sample was superior by 0.125 SDs or 1.88 IQ points. This falls well short of the gain that WAIS samples registered over those 28 years. Appendix Table A3 puts the latter at 8.00 points (SS gains of 0.6 + 1.0 = 1.6 and 1.6 × 5 = IQ gain of 8.00). Three possible explanations follow.
Sampling. The obvious explanation is almost certainly false. I have placed the WAIS Full Scales IQ gains in the context of a matrix of 14 comparisons (Appendix Table A6 ). The bottom of the table tells how to calculate the eccentricity of the norms of a particular test. The values indicate that my estimate of Full Scale IQ gains for the relevant period may be 0.415 points too high (0.420 − 0.005). For the whole period from the WAIS to the WAIS-IV, my estimate may be 0.105 points too low (0.10 + 0.005). Zhou et al. (2010) think the use of the matrix in this way is bad science (see the appendix for full discussion).
The WAIS data afford good estimates of Full Scale IQ gains, that is, gains based on the collection of all 10 subtests. Perhaps the WAIS samples consisted of subjects whose performances were representative on all subtests except Vocabulary? No random error would produce such a result, namely, people who were somewhat above average for vocabulary (but average for everything else) in 1978, more above average for Vocabulary (and it alone) in 1995, and more still above average for Vocabulary (and it alone) in 2006. You would have to deliberately oversample the preparers of dictionaries and gradually increase their overrepresentation over time. Journal of Psychoeducational Assessment 28 (5) suggest that teenage subculture has evolved. It always had the power to make its members use an alternative to adult speech. Today it inhibits them from developing the capacity to use adult speech. They have become less bilingual and more monolingual. Celtic nationalities in the British Isles that resent an "alien" language try to revive their traditional language. Teenagers have not only created an alternative dialect but also withdrawn from their natural speech community. Until recently, U.S. adults did not expect to bear the burdens of parenting beyond the age of 15 years. Perhaps antagonism between parents and teenager rises as dependence is prolonged. Perhaps parents have begun to impose goals (e.g., get into Harvard) most teenagers cannot attain. Cognitive trends over time are not events that happen in a test room: They signal the existence of important social trends.
Tribute to Kaufman
My book What Is Intelligence? Beyond the Flynn Effect (Flynn, 2009b) solves some of the paradoxes posed by massive IQ gains over time. But nothing would be worse than people sitting around admiring my "theory." Imitate Kaufman, and bombard it with every objection you can. That is how science progresses. Flynn, 1985) . Classification system: I-Marks three studies where subjects were assigned to take either the WISC or WISC-R randomly and one in which two groups who took the WISC-R later were matched for WISC IQs. II-Marks four studies where subjects took the WISC-R some 1.5 to 3.0 years after the WISC. III-All studies counterbalanced but subdivided by IQ level from above average (IIIA), to low average (IIIB), to low IQ (IIIC), to very low IQ (IIID). Source: Adapted from Flynn, 1985, 1947.5-1972 1972-1989 1989-2001.75 1947.5-2001.75 1947.5-2001 -III to  WAIS to  WAIS-R,  WAIS-III,  WAIS-IV,  WAIS-IV,  WAIS-IV, 1953.5-1978 1978-1995 1995-2006 1953.5-2006 1953.5-2006 Gain 1950.5-1975 1975-1992 1992-2004.75 1950.5-2004.75 ( , 1940-2007) . The slope was contrived simply to show a rise in the percentage with some teriarary education about double the vocabulary gain for adults over the same period. It has no more justification than the fact that the correlation between the two cannot be perfect. 2. The rationale of referring to WAIS vocabulary gains as the gains of "parents" and the WISC vocabulary gains as the gains of "their children" is described in the text. 3. Note that the years refer to when WISC standardization sample were tested. However, the number of years between testings was the same for the WISC and WAIS except during the last period. In it, there were 12.75 years between when the WISC-III and WISC-IV samples were tested but only 11 years between when the WAIS-III and WAIS-IV samples were tested. If the WAIS gain in that last period were multiplied by 12.75/11, it would be increased by 0.80 points (5 × 12.75/11 = 5.80) . That would increase the widening gap between adult and schoolchild vocabulary gains from 12.6 IQ points (17.0 − 4.4) to 13.4 points (17.8 − 4.4) . This adjustment was done in Table A4 but has not been done here. 4. The IQ gains are from Table A2 and Table A3 . 6. In summary, the matrix is meant not to reach dogmatic conclusions (which would indeed be bad science). It is meant to pose hypotheses to be tested against evidence. I hope I have shown a willingness to do just that. It would also be bad science to be dogmatically convinced that adult samples can be impeccably representative, and I assume that Zhou et al. (2010) are not so remiss. So let us put some hypotheses to the test. I have two suggestions that as scientists, Zhou et al. and I and everyone else can adopt.
Appendix
Proposed Research Design I
The Psychological Corporation could use its excellent method of sample selection to norm the WAIS-V. At the same time, the Woodcock-Johnson organization would use its excellent method to select a sample of adults and use them to norm WAIS-V. I predict a discrepancy between the two sets of norms amounting to one or two points.
Proposed Research Design II
1. Collect 1,000 extra subjects for the WISC-V standardization sample. 2. Give them the WISC only.
Then we would know what gains had occurred between 1947-48 and 2012, not only for Full Scale IQ but also for all subtests, without any complications. I am no good at raising money but I bet that if the Psychological Corporation (and the American Psychological Association) back such proposals, the money will be found.
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